Serum concentrations of arginine vasotocin (AVT), mesotocin and prolactin were determined by radioimmunoassay in Rhode Island Red chickens during and after dehydration, haemorrhage and oviposition. During dehydration increased circulating levels of AVT, mesotocin and prolactin were found. As water deprivation proceeded, marked differences were observed. After an initial rise in serum AVT, mesotocin and prolactin levels during mild and moderate dehydration, concentrations of both AVT and prolactin tended to normalize during continued water deprivation, while those of mesotocin remained high throughout the whole dehydration experiment with the highest at the end of the water-deprivation period. Removal of 5 ml blood at intervals of 10 min during six consecutive time-periods did not affect serum osmolality and circulating levels of AVT and prolactin, but slightly increased mesotocin. These results suggest an osmoregulatory role for AVT and prolactin, whereas mesotocin may be involved in volume control. Finally, 1 min after oviposition, control values of 19\m=.\5 \ m=+-\ 3\ m=. \ 4pmol AVT/1 (n=9) were raised more than sevenfold to 142\m=.\9\m=+-\12\m=.\5 pmol/l (n=11). Thereafter, a decline occurred with a half-life for AVT of 13 min with raised serum levels up to 31 min after oviposition. In contrast, the serum concentrations of mesotocin and prolactin remained unaffected by oviposition.
INTRODUCTION
In birds arginine vasotocin (AVT) and mesotocin have been chemically identified as peptides of the pars nervosa (Acher, Chauvet & Chauvet, 1970) . In ad¬ dition, their presence in the hypothalamus and neurohypophysis has been demonstrated immunocytochemically (Goossens, Bläsher, Oksche et al. 1977; Bons, 1980) . However, up to now only AVT is known to have a hormonal function, whereas results on the other neurohypophysial principle are lacking.
The osmoregulatory role of AVT in birds is well established (Skadhauge, 1981) . In the chicken increased blood levels of AVT have been determined after dehydration or administration of a hypertonic saline solution (Niezgoda, 1975; Koike, Pryor, Neldon & Venable, 1977 ). An injection of AVT results in an antidiuresis in hydrated domestic fowls (Skadhauge, 1981) , ducks (Bradley, Holmes & Wright, 1971 ) and quail (Braun & Dantzler, 1974 Blood concentrations of AVT are also increased during oviposition as measured by increased hydroosmotic activity (Sturkie & Lin, 1966; Niezgoda, Rzasa & Ewy, 1973) or radioimmunoassay (Tanaka, Goto, Yoshioka & Koga, 1983) . Moreover, intra¬ venous injections of vasotocin into anaesthetized hens increase the intra-uterine pressure (Rzasa & Ewy, 1971 ). The physiological role of AVT in oviposition is, however, questioned since neither hypothalamic lesions (Ralph, 1960) nor neurohypophysectomy (Shirley & Nalbandov, 1956; Opel, 1965) seriously disturb oviposition. Release of prolactin in birds has been associated with changes in osmotic balance. Salt loading and removal of drinking water stimulate the synthesis and release of prolactin in several avian species (Ensor & Phillips, 1970; Chadwick, 1977; Harvey, Scanes, Chadwick & Bolton, 1979) .
Nothing is known about the release of mesotocin after an osmotic stimulus and of mesotocin and prolactin during oviposition. Therefore, the following study was made in order to investigate the release of AVT and prolactin together with mesotocin during dehydration and oviposition. Since volume depletion by bleeding is a potent stimulus for the release of vasopressin in mammals (Shade & Share, 1975) and vasotocin in toads and frogs (Bentley, 1971; Pang, 1977; Nouwen & Kühn, 1982) , this was also included in our study. Chickens were dehydrated by water deprivation for up to 4 days and blood samples were taken after 6, 12, 24, 48, 72 and 96 h of dehydration. Thereafter free access to water was restored (= rehydration) and blood samples were taken after 6 and 48 h. In the haemorrhage experiment 5 ml blood were removed in six birds from the wing vein during six consecutive time-periods at intervals of 10 min, after two control samples of 1 ml had been taken. This totalled 30 ml of blood from each bird or approximately 50% of the estimated blood volume. In six control chickens 1 ml blood was taken simultaneously and replaced by injec¬ tion of 1 ml saline (0-9% (w/v) NaCl).
MATERIALS AND METHODS

Rhode
In the oviposition experiments a control blood sample (1ml) was taken at least 30 min before the presumed egg laying. After Associates, Northwich, Cheshire) and radioimmuno¬ assay was performed as described previously . Serum prolactin concentrations were measured by the homologous double-antibody chicken prolactin radioimmunoassay of as modified by Lea, Sharp & Chadwick ( 1982) . This assay has an intra-assay coef¬ ficient of variation of 2-5% and a lower level of detection of 2-6 pg/1. All (Fig. 2a) .
Removal of drinking water produced a prompt and sustained increase (/><0-01) in serum levels of prolactin. Between 6 and 48 h of dehydration serum prolactin concentrations gradually increased to a level 336% greater than that found in the initial blood sample (Fig. 2c) were raised more than sevenfold to 142-9 + 12-5 pmol/1 (n = 11). Thereafter a decline to control levels was seen, with a half-life for AVT of 13 min, but serum concen¬ trations of AVT remained significantly raised up to 31 min after oviposition.
In contrast, the serum concentrations of mesotocin and prolactin remained unaffected by the oviposition (Fig. 3) . (Niezgoda, 1975) (Berde & Boissonas, 1968) . It remains questionable, however, whether this property might contribute to the water conservation mechanism during dehydration (Ames, Steven & Skadhauge, 1971 ). An increased secretion of both AVT and mesotocin is also present during the last days of incubation in the chick embryo, which has been discussed in terms of water résorption (Nouwen, Decuypere, Michels & Kühn, 1983 (Weitzman, Gratz & Fisher, 1978 thalamus, by activation of the prolactin-stimulating serotoninergic system (Hall & Chadwick, 1982; Harvey, Hall & Chadwick, 1984) . The main target organ of prolactin may be the intestine, particularly the jejunum and rectum (Marley, Scanes & Chadwick, 1981) , though this does not preclude synergetic action with AVT on the kidney. 
